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FOREWORD 


This report was prepared for the Naval Air Systems Command, Washington, 
D.C., under contracts N00019-81-C-0395 and NOQ0019-84-C-0123, "Computer Code for 
Flutter-Critical External-Store Configurations". Funding was provided via 
Dr. Daniel Mulville, AIR-310B. The contract technical monitor was 
Mr. George Maggos, AIR-5302C. 


The report consists of three volumes. Volume I, entitled "User's Manual", 
provides instructions for using the ESP program and presents descriptions of 
typical output. Volume II, "Final Report on Program Enhancement and Delivery", 
describes the work that was performed under the two contracts. A listing from 


a CDC compilation of the program is contained in Volume III, "Program 


Compilation". 


The contributions of many individuals to the successful completion of the 
contracts are gratefully acknowledged. Ms. Ann Marie Novak performed much of 
the work required to convert the original IBM code to a CDC version. Highly 
valuable consulting support was provided by Mr. Richard Chipman, the primary 
developer of the original ESP version, and by Mr. Dino George and Dr. Joel 
Markowitz, key developers of FASTOP. Assistance on computing problems was 
provided by several persons at Grumman, including (in alphabetical order) Mr. 
Charles Bores, Mrs. Linda Ehlinger, Mr. Joel Halpert, Mr. Luke Kraner, Mr. 
Donald MacKenzie, Mr. Mario Mistretta, Mr. John Ortgiesen, Ms. Florence 
Wimpfheimer, and Mrs. Noreen Wolt. Key contributions to making the ESP 
program operational on the NADC Central Computing System were made by Messrs. 
Robert Richey and Howard Ireland of the Naval Air Development Center. 

Finally, Mr. Louis Mitchell of the Naval Air Systems Command provided valuable 
insight into program features which would be important to practicing flutter 
analysts, and also provided helpful suggestions during the preparation of this 


report. 
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1 - SUMMARY 


N pilot computer program for determining flutter-critical external-store 
configurations has been developed and made operational on the Naval Air 
Development Center Central Computer System. The new program, designated ESP 
(External-Stores Program), is a derivative of the previously developed Flutter 
And STrength Optimization Program (FASTOP). 


A compilation of the 264 subroutines in ESP is contained herein. The 
program consists of three major modules: (1) a vibration-analysis module, 
which begins with subroutine AVAM; (2) a flutter-analysis module, which begins 
with subroutine AFAM; and (3) a search module (called the flutter-optimization 
module in FASTOP), which begins with subroutine AFOM. These modules are 
entered via subroutine FOP, which performs most of the functions of a main 
program in the FASTOP and ESP Flutter Optimization Package. The actual MAIN 
program, which calls the FOP subroutine, is designated FASTOP herein. 


To facilitate locating the compile for a particular routine, two numbered 
lists of all subroutine names have been provided. The first list, which is in 
order of appearance in the compile, determines the subroutine numbers. The 
second list is alphabetical. Part 1 of this volume contains the first 119 


subroutines, and Part 2 contains the remainder. 
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2 - INTRODUCTION 


During the development of the initial version of the Flutter And STrength 
Optimization Program (FASTOP), Reference 1, under contract F33615-72-C-1101 
from the Air Force Flight Dynamics Laboratory, Mr. Keith Wilkinson, the project 
engineer on that contract, recognized that much of the technology being used 
for minimum-weight structural resizing in FASTOP also had the potential for 
substantially reducing the time and cost required to determine which 
combinations of wing-mounted external stores would result in the lowest 


aircraft flutter speeds. 


Subsequently, under contract NO0019-76-C-0160 from the Naval Air Systems 
Command, as well as a complementary Grumman Independent Research and Develop- 
ment project, a search algorithm for wing/store flutter was developed, refined, 
and tested by modifying and expanding the FASTOP code (see References 2 and 3). 
When this development effort led to a pilot program that exhibited both good 
reliability (absence of search failure) and good convergence characteristics, 
work was continued under a second NASC contract, NO0019-79-C-0062, to add 
features desirable for practical applications and to demonstrate the new 
External-Stores Program (ESP) on a representative attack aircraft and its 
associated store inventory (see Reference 4). The project engineer on these 


studies was Mr. Richard Chipman. 


With the performance and the advantages of the store search procedure 
having been confirmed, early utilization of the procedure on current aircraft 
projects became desirable. Toward this end, the program was further enhanced 
as described in Volume II of this report, and a user's manual, Volume I, was 
written. Also, the program was made operational on the Central Computer System 
at the Naval Air Development Center. A compilation of this latest version of 


the program is contained in this volume, Volume III. 
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- LIST OF SUBROUTINES NAMES IN ORDER OF APPEARANCE IN COMPILE 


FASTOF 
LOR 
LTABLE 
FTABLE 
FSIO 
MESAGE 
PRMAT2 
CLABSF 
REALTY 
IV3z 
QCHOL 
QFOR 
QEAC 
VIRIFO 
RITVEC 
FREF 
ANLOR 
VIBRAF 
ARAYMN 
AF AM 
DSCAFR 
MOVIS 
FICTUR 
SCLINC 
ATANS 
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MERGE 
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TDF 1 
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TANL 
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COFFIN 
NSPOoDW 
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RIM 
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MITT 
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TANT 
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FOF 
DTABLE 
FSIOFO 
GEDLAB 
TSIO 
FROGNA 
ISQRTF 
AYAM 
MASTOR 
MSGO2 
TRAN 
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EIGEN 
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SWAP 
FUTILE 
MCMULT 
CLCORD 
RNRW 
FOOL 
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GENG 
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NOXN 
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KERN 
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FFMASS 
QFACT 
QFSOL 
QESOL 
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FLINFO 
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ROUND 
PART 1 
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QUAS 
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INVK 
QUAYE 
GRS 
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QFLIN. 
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CONV 
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4 - ALPHABETICAL LIST OF SUBROUTINE NAMES 


ALDCON 
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5 ~ COMPILE LISTING 


A listing from a compile of all ESP subroutines on the Central Computer 


System at the Naval Air Development Center begins on the following page. 
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